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* To convert exiting CO, emissions back Sustainable catalytic CO, conversion based on
device development!!-] +  catalyst designl4-°]

to valuable chemicals

* To reduce high CO, emissions during
industrial manufacturing of urea

« To transform chemical industrial

Closed ' Fuels manufacturing in a sustainable way
Carbon Cycle B/chemicals
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renewable % * Unclear mechanism during reactions

energy—" [ O . Low efficiency of catalysts
 Low production rate in reactors
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1. Mechanistic Exploration | » AG. cocno~AGN—AG0onTAGH,o Can be a potential descriptor for urea formation. !
I\, g I
| 3000 2000 2000 |
I . .
i urea 8 gy = Performance = Main descriptor Supporting descriptor =
: ;gf_gg. | N CoPc |~ \ / ZnPc/ T
: O e o~ - = —s—CuPc | < ZnPety copc,’ n;; '\ 11500 = |
& : y S Xl QN 2 1800 —~e—NiPc | & \ / Lore \ =
I L J O ] : ‘ = \ & . ff p \ c |
| & . 3 _ _ 4 S FePc | — 1000 . , , \ - |
Ky | L, single-site . q?o 9 o \oCuPe ) K " Q
% ‘ONCOOH . catalysts .~ = , L 1200 C NiPc e / / "\ =
o NO;’ NO, COOH YR 3 .| 8 3 / ; \ {1000 g
5 — | F \ / ’ P 5
+ or CO,RR T g 00 ,,. K K \ CuPc ge
CO; o H0 CO, 2 2 \ / ’ aNiPc 2
>- >- V) / \ S-
moderate N R VN 500
12 11 -1.0 -09 -08 -0.7 -3 -2 -1 0 1 0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0.0
Potential (V vs. RHE) AG.60cnoAG\-AGicoontAG. 0 (V) AG.,,,, (eV)
4 ) 4 )
2. Catalyst Design 3. Device Development
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Three-phase interface engineering jl> Improved production in flow cell
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» The substituted —OCH, group helps binding *CONH, » The creation of gas-solid-liquid three-phase interfacel'l eliminates mass
during C-N coupling process toward urea formation.[*] transport issue caused by low solubility of CO.,,[?I promoting reaction process.

» CO,-involved electrocatalytic conversion offers a highly sustainable pathway for producing value-added chemicals using renewable electricity.

* High-activity and high-selectivity catalysts are the key to achieving high-performance conversion to desired products.

* Device development is critical for overcoming mass transport limitations at reaction interface and achieving industrially relevant production rates.
» Descriptors can be integrated with artificial intelligence to guide rational design and accelerate screening of potential catalysts.
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